Dealing with Uncertainty through Real Options for the Multi-objective Design of Water Distribution Networks  by Marques, J. et al.
 Procedia Engineering  89 ( 2014 )  856 – 863 
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of WDSA 2014
doi: 10.1016/j.proeng.2014.11.517 
ScienceDirect




















:DWHUGLVWULEXWLRQQHWZRUNVDUHDYHU\ LPSRUWDQWSDUWRIDFRXQWU\¶V LQIUDVWUXFWXUH DQGDLPDWGHOLYHULQJJRRG
TXDOLW\ZDWHULQWKHDSSURSULDWHTXDQWLW\DQGZLWKRXWLQWHUUXSWLRQV1RZDGD\VFRQVXPHUVLQGHYHORSHGFRXQWULHVKDYH
KLJKHU UHTXLUHPHQWV UHJDUGLQJ WKH OHYHORI VHUYLFHRIZDWHUGLVWULEXWLRQQHWZRUNV :'1VDQGDUH OHVV WROHUDQWRI
IDLOXUH7KXVZDWHUFRPSDQLHVDUHVXEMHFWWRKLJKSHUIRUPDQFHDQGTXDOLW\VWDQGDUGV7KHIXQFWLRQLQJRIWKHVHV\VWHPV





© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of WDSA 2014
857 J. Marques et al. /  Procedia Engineering  89 ( 2014 )  856 – 863 
GXULQJWKHSODQQLQJSURFHVV7KLVZRUNSUHVHQWVDGHFLVLRQDLGWRROIRUWKHRSWLPDOGHVLJQDQGRSHUDWLRQRI:'1VIRU
DORQJSODQQLQJKRUL]RQXVLQJPXOWLVWDJHGHVLJQDQGPXOWLSOHREMHFWLYHVWRDFFRXQWIRUXQFHUWDLQW\
7KH RSWLPL]DWLRQ RI WKH GHVLJQ DQG RSHUDWLRQ RI :'1V KDV EHHQ YLHZHG DV D VLQJOHREMHFWLYH OHDVWFRVW
RSWLPL]DWLRQSUREOHPZLWKSLSHGLDPHWHUVEHLQJWKHSULPDU\GHFLVLRQYDULDEOHV2QHRIWKHILUVWDWWHPSWVZDVSURSRVHG
E\ >@ DQG VRPH GHYHORSPHQWV ZHUH LPSOHPHQWHG E\ >@ >@ 7KHVH VWXGLHV IRFXV PRVWO\ RQ FRVW PLQLPL]DWLRQ
IRUPXODWLRQV$QXPEHURIUHVHDUFKHUVKDYHQRWHGWKDWWKHRSWLPDOGHVLJQRI:'1VLVDPXOWLREMHFWLYHSUREOHPVLQFH
LW LQYROYHV FRPSURPLVHV EHWZHHQ FRQIOLFWLQJ REMHFWLYHV VXFK DV FRVW UHOLDELOLW\ DQG HQYLURQPHQWDO LVVXHV 6RPH
OLPLWDWLRQV RI VLQJOHREMHFWLYH RSWLPL]DWLRQ DSSURDFKHV DUH GHVFULEHG LQ >@ ZKLFK  XVHV DPXOWLREMHFWLYH EDVHG























$PXOWLREMHFWLYHPHWKRG EDVHG RQ VLPXODWHG DQQHDOLQJ LV XVHG WR VROYH WKHPRGHO 6LPXODWHG DQQHDOLQJZDV
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6LQJOH REMHFWLYH RSWLPL]DWLRQPHWKRGV VHW RXW WR ILQG D XQLTXH RSWLPDO VROXWLRQ JOREDO RSWLPXP %XWPXOWL
REMHFWLYHDSSURDFKHVHVWDEOLVKDVHULHVRIHIILFLHQWVROXWLRQVNQRZQDV3DUHWRRSWLPDOVROXWLRQV7KHPXOWLREMHFWLYH
VLPXODWHGDQQHDOLQJPHWKRGZHSURSRVHXVHVDGRPLQDWLRQFRQFHSWWR ILQGWKHP7KHUHVXOWVDUHSORWWHGLQ)LJ
ZKLFK JLYHV DQ RYHUDOO YLHZ RI WKH 3DUHWR IURQW  VROXWLRQ YDOXHV VKRZQ 7KLV UHSUHVHQWDWLRQ UHVXOWV IURP D
YLVXDOL]DWLRQWRROSURSRVHGE\>@
7KHVROXWLRQVLQ)LJDUHVKRZQIURPGLIIHUHQWDQJOHVWRIDFLOLWDWHWKHYLVXDOL]DWLRQRIWKH3DUHWRIURQWVXUIDFH
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